The metabolism of N-acetyl-3,5-dimethyl-p-benzoquinone imine in isolated hepatocytes involves N-deacetylation.
3,5-Dimethyl-N-acetyl-p-benzoquinone imine (3,5-dimethyl-NAPQI) was cytotoxic to isolated hepatocytes from Sprague Dawley rats at levels between 200 and 300 microM. It rapidly oxidized intracellular glutathione within 10 sec, with the formation of oxidized glutathione. The cytotoxicity of 3,5-dimethyl-NAPQI could be prevented over a 3.5-hr period with the carboxylesterase inhibitor bis(p-nitrophenyl) phosphate, indicating that cytotoxicity involved N-deacetylation. The N-deacetylated product could be trapped with glutathione as 3-(glutathion-S-yl)-4-amino-2,6-dimethylphenol in 3,5-dimethyl-NAPQI-treated hepatocytes but not in hepatocytes pretreated with bis(p-nitrophenyl) phosphate, indicating that N-deacetylation activity had been inhibited. 3,5-Dimethyl-NAPQI was readily N-deacetylated by rat liver microsomes, in contrast to 3,5-dimethylacetaminophen. The latter was also not cytotoxic to hepatocytes at up to 2 mM. The N-deacetylated product 4-amino-2,6-dimethylphenol rapidly underwent autoxidation to form 2,6-dimethylbenzoquinone imine and was highly cytotoxic to hepatocytes at 200-300 microM. The latter reacted with glutathione to give the above conjugate and no glutathione oxidation occurred. Dithioerythritol (2 mM) added at 10, 20, and 30 min after 3,5-dimethyl-NAPQI delayed but did not prevent cytotoxicity. Dithioerythritol also resulted in the partial restoration of GSH, presumably as a result of reduction of protein mixed disulphides. The mechanism of cytotoxicity of 3,5-dimethyl-NAPQI therefore appears to be a result of a combination of oxidative stress and deacetylation resulting in arylation.